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SPECIFICATION 

1. Title of the Invention 

ACTIVE LIQUID CRYSTAL DISPLAY PANEL 

2. Claim 

[Claim 1] An active liquid crystal display panel, in 
which liquid crystal pixels are arrayed in a matrix, both ends 
of each source bus formed in the column direction are extended 
to the end part of a display element, to which a source bus 
driving COF (Chip-On- Flexible) is connected, and the 
respective source buses are separated in the middle to thereby 
form first and second display parts, wherein 

in the first display part, the gate buses X^, X2, ... 
are formed in the respective column directions, each one end 

of the buses is extended to the end part of the display element, 

to which the gate bus driving COF is connected, the other ends 

are extended to the end part of the display element, 

in the second display part, the gate buses X^^+i, Xn+2f 
X2n are formed in the respective column directions and extended 
to the end part on the side where the gate bus driving COF is 
not connected, and 

on the side where the gate bus driving COF is not connected, 
the gate busXi (i- 1 to n) of the first display part is connected 
to the gate bus X^+i or X2n+i_i of the second display part by a 
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connecting 



member • 



3. Detailed Description of the Invention 
[Industrial Field] 

This invention relates to the improvements in an active 
liquid crystal display panel in which a display part of a 
display element is halved into upper and lower parts, which 
are respectively driven. 
[Prior Art] 

A liquid crystal display element 1, which is the center 
of a liquid crystal display panel, is so constructed that 
transparent substrates 11 and 12 like glass are provided 
adjacent and opposite to each other as shown in Fig. 3, a spacer 
13 is interposed in the peripheral edge part thereof, and liquid 
crystal 14 is sealed between the transparent substrates 11, 
12 . A plurality of pixel electrodes 15 are arrayed in a matrix 
on the inner surface of one transparent substrate 11, thin film 
transistors 15 as a switching element are formed adjacent to 
the respective pixel electrodes 15, and the drains of the thin 
film transistors 16 are connected to the pixel electrodes 15. 
A transparent common electrode 17 is opposed to the plurality 
of pixel electrodes 15 and formed substantially overall on the 
inner surface of the other transparent substrate 12. 

The substantially square pixel electrodes 15 are, as 
shown in Fig. 4, arrayed adjacent to each other in rows and 
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in columns on the transparent substrate 11, the gate buses X-^, 

X2, ... are respectively formed adjacent to the respective row 
arrays of the pixel electrodes 15 and also along them, and the 

source buses Y^^, Yg, ... are respectively formed adjacent to the 
respective column arrays of the pixel electrodes 15 and also 

along them. At the intersections between the gate buses 

Xi(i=l,2, .,.) and the source buses Yj ( j = l , 2, ...), the thin film 
transistor 16 is provided, the respective gates of the 

respective thin film transistors 16 are connected to the gate 
bus Xi at the positions of the intersections of both buses, 
and the sources are respectively connected to the source bus 
Yj and further the drains are connected to the pixel electrodes 
15. 

One of the gate buses X^ and each one of source buses Yj, 
are respectively selected, voltage is applied between them, 
and only the thin film transistor 16 to which the voltage is 
applied conducts. An electric charge is accumulated in the 
pixel electrode 15 connected to the drain of the conducting 
thin film transistor 16, voltage is applied only to a part 
between the pixel electrode 15 and the common electrode 17 in 
the liquid crystal 14, thereby making only that part of the 
pixel electrode 15 light-transparent and light-opaque to be 
selectively displayed. The electric charges accumulated in 
the pixel electrode 15 are discharged to erase the display. 

In order to improve the display grade of a liquid crystal 
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display device, as shown in Fig. 5, the display element 1 is 
divided into first and second display parts la, lb, the 
respective source buses to are separated at the center 
to form source buses Y^i to Y^^^ and Y^i to Y^^f the respective 
display parts are simultaneously parallel displayed, and both 
parts are combined to constitute one display screen. (e.g. 
JP-A-61-264322 ) . A gate bus driving circuit 21a and a source 
bus driving circuit 22a are provided to drive the gate buses 
to Xn and the source buses Y^^ to Y^^ of the first display 
part la, and a gate bus driving circuit 21b and a source bus 
driving circuit 22b are provided to drive the gate buses X^+i 
to X2n and the source buses Y^i to Y^^ of the second display part 
lb. From the source bus driving circuit 22a (or 22b) , signals 
to be displayed on the liquid crystal pixels of the respective 
rows of the first (second) display part are simultaneously 
output for one row each for T/n hour (T=l/fp, fp is a field 
frequency which is equal to the number of pictures displayed 
in a unit hour, and T is its period) to the source buses Y^^ 
to Y_ ( Ybi to Y^^) . In the gate bus driving circuit 21a (21b), 
in synchronization with the drive of the source bus by the 
source bus driving circuit 22a (22b) , a gate bus driving signal 
is sequentially output for T/n hour each to the respective gate 
buses Xi to Xn (Xn+i to X2n) . 

As described above, the display element 1 is divided into 
the first and second display parts la, lb and driven, whereby 
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the amount of time T/n when one gate bus is driven is doubled 
as compared with that in the case where the display element 
1 is not divided, which leads to heightening of display grade. 

The source bus driving circuits 22a, 22b and the gate 
bus driving circuits 21a, 21b are respectively divided into 
several partial circuits, and the respective partial circuits 
are made into integrated circuits. A flexible film where an 
IC chip 30 is packaged is called COF (Chip On Flexible) . As 
shown in Fig. 6, a plurality of source bus driving COFs 31 and 
32 are respectively put in the connecting state along the upper 
and lower edges of the liquid crystal display element 1, and 
a plurality of gate bus driving COFs 33 and 34 are put in the 
connecting state along either the right edge or the left edge 
(on the left side in the drawing) thereof. The COF 33 is for 
the first display part la and the COF 34 is for the second display 
part lb. On the respective COF films, a number of printed 
wirings are formed, each one end of the wirings is bonded to 
the output of the IC chip, and the other end thereof is bonded 
to the source bus or the gate bus of the transparent substrate 
11. In bonding between the flexible film of the COF and the 
IC chip and bonding between the COF and the transparent 
substrate 11, wire bonding or TAB (Tape Automated Bonding) or 
the other methods are used. 

The configuration of a liquid crystal display panel using 
the COF is newly developed to attain high densif ication. 
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reduction in thickness and low price in place of the 
conventional configuration in which a liquid crystal panel and 
a driving circuit thereof are packaged in a printed wiring 
board. 

[Problems that the Invention is to Solve] 

In the case of dividing the liquid crystal display panel 
into the first and second display parts, the respective gate 
buses Xi to Xn+i to X2n are similarly driven at the same time. 
For all that, the gate buses are respectively provided with 
the dedicated gate bus driving circuits, that is, the COFs 33 
and 34, This is considered to be uneconomical. 

It is an object of the invention to drive the gate buses 
of the first and second display parts in common by a simple 
method to thereby achieve an economic improvement. 
[Means for Solving the Problems] 

An active liquid crystal display panel, in which liquid crystal 
pixels are arrayed in a matrix, both ends of each source bus 
formed in the column direction are extended to the end part 
of a display element, to which a source bus driving COF 
(Chip-On-Flexible) is connected, and the respective source 
buses are separated in the middle to thereby form first and 
second display parts, is characterized in that in the first 

display part, the gate buses X^, X2, ... X^ are formed in the 
respective column directions, each one end of the buses is 
extended to the end part of the display element, to which the 



7 



gate bus driving COF is connected, the other ends are extended 
to the end part of the display element, in the second display 

part, the gate buses X^+i, X^+2f ^2n formed in the respective 
column directions and extended to the end part on the side where 
the gate bus driving COF is not connected, and on the side where 
the gate bus driving COF is not connected, the gate bus Xi (i= 

I to n) of the first display part is connected to the gate bus 
X^i+i or X2n+i_i of the second display part by a connecting member. 
[Embodiment ] 

As shown in Fig, 2, when the gate buses X^ to X^ of a first 
display part la and the gate buses X^^^ or X2n of a second display 
part lb are driven in parallel, half of the number of COFs for 
driving the gate buses in Fig. 6 will do. For that purpose, 

however, it is necessary to provide a branch Xx (i=l to n) for 
connecting the gate buses Xi and X„+i, thereby insulating from 
the intersecting gate buses X^^^ to X^. Consequently, it is 
necessary to make the related part of the transparent substrate 

II multi-layered, so that it is not expected to achieve the 
economic improvement on the whole. 

In the invention, as shown in Figs. lA and IB, the edge 
of the substrate 11 to which the gate bus driving COF 33 is 
not connected is projected similarly to the other edge, and 
the gate buses X^ to X2n are extended to the projected part. 
The extended gate bus Xi of the first display part la and the 
gate buses X^+i or X2n+i_i of the second display part 16 are 
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connected to each other by a lead wire formed on an FPC (Flexible 
Print Circuit) 35. 

As shown in Fig. IC, a pattern is formed on the projected 
edge of the transparent substrate 11 (called a gate bus 
connecting part 36), and the gate buses of the first display 
part la and the second display part lb are connected similarly 
to Fig. lA. These connection patterns may be formed at the 
same time as the gate buses to Xg^/ and it is not necessary 
especially to make the part of the pattern multi-layered. 

The FPC 35 in Figs. lA and IB and the gate bus connecting 
part 36 in Fig. IC respectively constitute a connecting member. 
[Advantage of the Invention] 

According to the invention, the respective gate buses 
of the first and second display parts are connected to be united 
into one using the connecting member, that is, the FPC 35 or 
the gate bus connecting part 36, whereby either the gate bus 
driving COFs 33 or 34 of the first and second display parts 
can be eliminated, although both have been needed heretofore. 
Furthermore, since the connecting member is simple in 
constitution and obtained inexpensively, it is possible to 
realize a much more economical display panel on the whole than 
before . 



4. Brief Description of the Drawings 

Fig. 1 is a perspective view of a liquid crystal display 
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panel showing an embodiment of the invention; 

Fig. 2 is a connecting diagram of a display panel for 
explaining a system of driving the gate buses of first and 
second display parts in parallel, which has been examined at 
the stage before obtaining the invention; 

Fig. 3 is a sectional view showing a part of a liquid 
crystal display element used in a liquid crystal display panel; 

Fig* 4 is a circuit diagram of a liquid crystal display 
element in Fig. 3; 

Fig. 5 is a block system diagram of the conventional 
liquid crystal display panel; and 

Fig. 6 is a perspective view of the liquid crystal display 
panel of Fig. 5. 
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FIGURE lA: 

1: LIQUID CRYSTAL DISPLAY ELEMENT 

la: FIRST DISPLAY PART 

lb: SECOND DISPLAY PART 

11: TRANSPARENT SUBSTRATE 

31: SOURCE BUS DRIVING COF 

33: GATE BUS DRIVING COF 

FIGURE IC: 

1: LIQUID CRYSTAL DISPLAY ELEMENT 

la: FIRST DISPLAY PART 

lb: SECOND DISPLAY PART 

11: TRANSPARENT SUBSTRATE 

31: SOURCE BUS DRIVING COF 

33: GATE BUS DRIVING COF 

36: GATE BUS CONNECTING PART 

FIGURE 2: 

1: LIQUID CRYSTAL DISPLAY ELEMENT 
la: FIRST DISPLAY PART 
lb: SECOND DISPLAY PART 
IN : BRANCH 

33: GATE BUS DRIVING COF 
FIGURE 3 : 
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1: LIQUID CRYSTAL DISPLAY ELEMENT 

11, 12: TRANSPARENT SUBSTRATE 

14: LIQUID CRYSTAL 

15: PIXEL ELECTRODE 

16: THIN FILM TRANSISTOR 

17: COMMON ELECTRODE 

FIGURE 4 : 

1: LIQUID CRYSTAL DISPLAY ELEMENT 

11: TRANSPARENT SUBSTRATE 

15: DISPLAY ELECTRODE 

16: THIN FILM TRANSISTOR 

X^: GATE BUS 

Yi: SOURCE BUS 

FIGURE 5: 

1: LIQUID CRYSTAL DISPLAY ELEMENT 

la: FIRST DISPLAY PART 

lb: SECOND DISPLAY PART 

21A, 21B: GATE BUS DRIVING CIRCUIT 

22A, 22B: SOURCE BUS DRIVING CIRCUIT 

FIGURE 6: 

1: LIQUID CRYSTAL DISPLAY ELEMENT 
la: FIRST DISPLAY PART 
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lb: SECOND DISPLAY PART 

11: TRANSPARENT SUBSTRATE 

30: CHIP 

31, 32: SOURCE BUS DRIVING COF 

33, 34: GATE BUS DRIVING COF 
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